Chemistry2710Spring2003Test2

Marks; 44

Aidsallowed: Calculator One8% x 11-inchpieceof papercontainingary informationyou need.
No otherprintedmaterialg(e.g.periodictables calculatormanualsireallowed.

Instructions. Answerall questionsn thebookletsprovided.

Note: Clarity maybe consideredn evaluatingyouranswers.

1. Thefollowing rateconstanthave beenmeasuredor thereaction
ki
1

ki = 1.6x10°L2mol 351
k, = 110s?%

(Becauseavateris presenin greatexcessandits concentratiordoesnt vary during the ex-
periment,the reversereactionbehaeslik e a first-orderreaction.) From thermodynamics,
we can calculatethat the equilibrium constantis 1.7 x 10°L2/mol?. Are the rate constant
measurementsonsistentvith thermodynamicsfs marks]

2. Thereaction2NOg) + Clyg) — 2NOCl g is thoughtto be elementary Supposehatthere
is initially no NOCI presentandthatthe initial concentration®f NO andof Cl, have no
particularrelationship Work outtheintegratedratelaw for this reactionright up to thestep
of takingtheintegral. Do not evaluate the integral. In otherwords,leave your answerin the
formt = fab f(z)dz (wherez, f(z), a andb have beenreplacedby appropriatesxpressions,
of course) [10 marks]

Lyes, it's anotherone of thosesupposedlyare termoleculamyas-phas@lementaryreactions. Theres nothinga
physicalchemistlikesbetterthana goodexception,sotheres a disproportionatemountof informationavailableon
termoleculareactions.



3. Considerthemechanism

(a) Write down mass-actiomateequationdor all threespecies[3 marks]
(b) Determinethe overallreaction.[2 marks]

(c) Supposehatthe secondstepof the reactionis slow. Obtainan approximateratelaw
which only involvesthe concentratiorof A. [6 marks]

(d) Write down the integratedratelaw correspondingdo the ratelaw you obtainedin part
c. Discussbriefly how you would usethis integratedrate law to determinethe rate
constantsand what information you could or could not obtain by this method. Be
clearaboutwhattype of experiment(s)you would carry outandhow you would treat
thedata.[8 marks]

(e) Sketchthe trajectoriesfor this mechanismin the (a,b) phaseplane. Is your sketch
consistentvith theratelaw you obtainedn partc? Explainbriefly. [L0 marks]

Hint: To plot thenuliclines,youwill find it corvenientto solve for a asafunctionof b
ratherthanthe otherway around.



